A small group of frequent attenders is responsible for a disproportional large percentage of all daytime consultations in general practice. High attendance rates are related to demographic and psychological characteristics. Differences in attendance rates are only partly explained by chronic diseases. Furthermore, lifestyles might be relevant too. The aim of this study was to examine the effect of lifestyle on attendance rates.
Introduction
Though patients manage the vast majority of symptoms without seeking medical care, the attendance rates keep increasing. 1,2 Every 10 years, there is an increase of 10% in consultations overall and even more for self-limiting conditions. 2 Some studies show that high and very high attendance rates are associated with characteristics of individuals rather than with the symptoms or diagnoses with which they consult. Several studies found that this small group of frequent attenders, depending on the definition (10% most frequent users or patients consulting >12 times a year), are responsible for a disproportional large percentage of all daytime consultations. 3, 4 High attendance rates can be predicted by increased age and high numbers of (chronic) physical and/or mental health problems in patients. [4] [5] [6] Overall, frequent attenders seek medical care with somatic complaints that are difficult to diagnose as physical problems are often combined with psychological, psychiatric, stressful life events, marital or social factors 7 and family socio-economic circumstances. 8 Frequent attenders have less internal locus of control and rely more on institutional support when they become sick. Also, lower self-treatment has been demonstrated in this group. 9 Although many frequent attenders have one or more chronic diseases, 10 different studies found that the majority of frequent attenders return to a standard number of visits in 1-5 years.
Sedentary lifestyle, obesity, smoking and alcohol use are strongly related to a variety of long-term adverse health affects. As a result of these adverse health effects, patients need to attend their GP. There is some evidence that also in short term, sedentary lifestyle and smoking are related to higher health care use. Little study showed higher GP attendance rates among people with a sedentary lifestyle. This may be explained by the relationship between sedentary lifestyle and poor physical health status. 2 Different studies found that the current smoking status was not significantly related to higher attendance rates. 4 The relation of alcohol consumption and GP attendance is only studied in men. One study suggests that heavy drinking in men is associated with frequent attendance. 11 Another study suggests an association between non-drinking and frequent attendance. 2 Some recent studies showed that overweight and obesity are related to an increased use of primary health care services. 12, 13 Frequent attendance contributes to GPs' high workload. A combination of high workload, low job satisfaction and stress can lead to burnout. Burnout was found among 20% of Dutch practising GPs. This percentage is almost twice as high as the prevalence of burnout in the general Dutch population. 14 High GP attendance rates are not only explained by chronic diseases, the group of frequent attenders contains also patients without chronic diseases. The aim of this study was to examine lifestyle in patients with low and high attendance rates, adjusted for chronic diseases, which can explain the differences in GP attendance rates.
Method
Participants and procedure This study is part of SMILE, the Study of Medical Information and Lifestyles in Eindhoven, the Netherlands. 15 SMILE is a large prospective cohort study focusing on a broad range of aspects of disease, health and lifestyles. The study is a joint project of Maastricht University and the Corporation of Family Practices in Eindhoven (SGE, Stichting Gezondheidscentra Eindhoven) (23 GPs from nine health centres). All patients >18 years of age are requested to participate in this study. Twice a year, all medical data of these patients, registered by the GPs, are transferred to a central database at Maastricht University. Patients receive a questionnaire every year in November. 12 Respondents signed informed consent to link their medical and questionnaire data. In this study, we used data of the questionnaire of November 2007, linked with the medical data from 1 January 2005 to 1 January 2008. Relevant questionnaire data for this study were questions about lifestyle, quality of life, perceived health, age, sex, height and length. Medical data were attendance rates and number of chronic diseases. Medical data were extracted from GPs' electronic patient records.
Dependent variable
In this study, GP attendance was defined as the number of face-to-face contacts between GP and patient at the GPs' office or at the patient's home; we were unable to see whether these contacts were initiated by GP or patients.
For descriptive analyses, we divided the respondents in five groups, based on their GP attendance rates. First, the zero users (3.7% of our group), respondents who had no GP contacts in 3 years. The remaining group was split in the 50% fewest users group, 25% with a medium attendance rate, the 15% next to frequent attenders and the frequent attenders, the 10% highest attenders. 16 
Sensitivity analyses
Because the SGE participates in disease management programmes for diabetes mellitus and chronic obstructive pulmonary disease (COPD), which automatically result in higher attendance for patients in these programmes, we performed a sensitivity analysis. In this calculation, we excluded respondents with diabetes mellitus and COPD.
Independent variables
Fruit and vegetable intake. Respondents were asked how many times a week they ate 200 g of vegetables on an eight-point scale, ranging from 1, 'never or less than once a week' to 8, '7 days a week'. Respondents were also asked how many times a week they ate two pieces of fruit, on the same eight-point scale. Respondents with a score of 200 g of vegetables a day, 7 days a week, respectively, eating two pieces of fruit a day, 7 days a week, were categorized as meeting the Dutch norm. 17 Alcohol consumption. Alcohol consumption was measured by the Dutch Quantity-Frequency-Variability Questionnaire. 18 We classified male respondents who drank three glasses a day or less and female respondents who drank two glasses a day or less as adhering to the Dutch norm. 19 Smoking behaviour. Smoking behaviour was measured by asking respondents if they smoked daily, occasionally or did not smoke at all. 19 Physical activity. Physical activity was measured by the Short Questionnaire to Assess Health-enhancing physical activity. Respondents meeting the recommended guidelines of 30 minutes, at least MET 5, of physical activity on at least 5 days a week, were classified as adhering to the norm. 20 MET (metabolic equivalent) is the ratio of work metabolic rate to a standard resting metabolic rate. MET 5 is physical activity at moderate intensity. 20 Quality of life. Quality of life was measured with a five-stage Likert scale. 21 Respondents were asked to rate their quality of life and health on a five-point scale, from 1-very good to 5-bad. Respondents with scores 1-3 were qualified as having a good quality of life and scores 4-5 were qualified as having a low quality of life.
Body mass index. Self-reported weight and length were used to calculate each respondent's body mass index (BMI) (kilograms per metre square), which was used as a continuous variable.
Demographics. All responders reported sex and age. Age was used as a continuous variable.
Prevalence of chronic diseases. Chronic diseases were defined by a selection of International Classification of Primary Care codes, based on Knottnerus et al. 22 The data were extracted from the GPs medical records and contains both episodes and problems (see Box 1) .
Statistical analysis
Data analysis was performed using SPSS for Windows version 16.0. First, we used descriptive statistics to determine the characteristics of the patients.
Generalized estimating equations (GEEs) 23 were used. The clustering variable was general practice. GEE accounts for the within-practice correlation of the dependent variables number of GP consultations. The count variable GP consultations was assumed to have a Poisson distribution. For the connection between the dependent variables and the independent variables, the log-link was used. Independent variables were age, sex, quality of life, perceived health and number of self-reported chronic health conditions.
Relative risks (ratios of expected number of consultations) are presented. All analyses were repeated for men and women separately.
Results

Response rates
A total of 5995 respondents completed the questionnaire; of these respondents, 4444 signed informed consent. The study sample comprised 1886 (42.4%) male and 2558 (57.6%) female respondents.
Respondents with informed consent did not differ significantly in sex, BMI, smoking and drinking habits from respondents without informed consent. Respondents with informed consent were significantly younger, reported a poorer quality of life and perceived health and more often achieved the Dutch norms of fruit and vegetable intake compared with respondents without informed consent. Reasons for not consenting were unknown. Characteristics of the patients included in the analysis are shown in Table 1 .
Attendance rates
The number of visits ranged from 0 to 136 in the 3year period (mean = 18.24; SD = 17.5). A total of 2329 (52.4%) patients were categorized as low attenders (non-attenders and 50% fewest attenders), 1048 (23.6%) as medium attenders, 628 (14.1%) as next to frequent attenders and 439 patients as the top 10% frequent attenders. Table 2 displays the adjusted effect of lifestyles on attendance rate. The analyses were controlled for age, quality of life, perceived health and number of chronic diseases. A higher BMI was related to increased attendance rate in both male and female patients, as was a higher age and higher number of self-reported chronic diseases. Furthermore, a bad quality of life and bad perceived health were related to an increased attendance rate. Effects were somewhat stronger among males than among females, except for perceived health. Lifestyles were not related to the attendance rate, except for a sedentary lifestyle in women, which resulted in a higher attendance rate.
Determinants of GP attendance
Sensitivity analyses
In the sensitivity calculation for the disease management programmes for diabetes mellitus and COPD, we found similar results.
Discussion
Summary of main findings
This study investigated the relation between lifestyle factors and GP attendance rates. A higher BMI was related to increased attendance rate in both male and female patients. Other lifestyle factors did not have an influence on the attendance rates. Only a sedentary lifestyle in women resulted in a higher attendance rate.
BMI is not an individual lifestyle factor, but lifestyle factors like diet, physical activity and alcohol consumption definitely influence BMI. Therefore, we approached BMI as a lifestyle-related factor.
Comparison with existing literature Our results are supported by findings from other studies. [24] [25] [26] These studies also found a clear relationship between obesity and higher attendance rates, controlled for age, sex and obesity-related co-morbidities like diabetes mellitus and heart diseases. 24 According to literature, obese and overweight patients present more often common diseases to the GP compared with normal weighted patients. 26 Overweight and obese patients attend more often with complaints of common cold (without fever), myalgia of the upper girdle, musculoskeletal disorders, abdominal problems, skin problems and bruise (contusion and haematoma). 26, 27 Possibly, overweight and obese patients attend their GP with physical symptoms (myalgia and musculoskeletal disorders) as results of their overweight or obesity, but these complaints are not (yet) chronic, and as a result, not yet labelled as a chronic disease.
Another explanation, according to literature, for higher GP attendance rates with common disease can be lower subjective health status and health-related quality of life; these have been reported in overweight and obese patients. 26 In this study, we adjusted for quality of life and perceived health.
An unhealthy lifestyle has been shown to be related to poorer health status, often resulting in a higher attendance rate. [4] [5] [6] However, we found no association between lifestyles and an increased attendance rate, except for sedentary lifestyle in women. We measured each lifestyle as adhering to the norm, which is not sensitive to small differences in health behaviour. Furthermore, leaving BMI out of the model revealed the same results for lifestyles. In order to be more precise, socio-economic status (SES) should have been taken into account because low SES is related to unhealthy lifestyles. This information, however, was not available from our database. About half of the Dutch population is overweight, and 10% is obese; and this number is still increasing; by 2010, one-fifth of Europe's population will be obese. 26 Combined with our findings that overweight and obese patients have higher GP attendance rates this will lead to a higher workload for GPs.
Although GPs, partly as a consequence of high workload, rarely give lifestyle advice to their overweight and obese patients, there is evidence that GPs can be successful in helping patients make lifestyle changes and achieve sustained weight loss. 28, 29 Patients expressed positive views about receiving lifestyle advice, such as dietary and physical activity guides from their GP. According to patients, GPs have a role in weight management and the necessary knowledge and skills. Patients felt that regular review was a useful component of weight loss management. 25 Strengths and limitations of the study Informed consent was missing for 1551 of 5995 respondents, who were excluded from the analysis. Those excluded were significantly younger. However, as expected, in our population, an increased age was related to a higher attendance rate; we therefore assume no age-related bias.
Because the relation between BMI and attendance rates was the main finding in this study, and the respondents without informed consent did not differ in BMI from the respondents with informed consent, we expect no differences in results between respondents with and without informed consent. Although length and weight were self-reported, and 711 missing values, they were in line with the BMI distribution in the Dutch population. 26 
Recommendations
Lifestyle interventions are needed in overweight and obese patients to prevent the onset of overweight and obesity-related diseases. Nowadays, nurse practitioners are increasingly involved in prevention and monitoring of chronic diseases in primary care. Nurse practitioners could also play a more prominent role in Family Practice-an international journal lifestyle interventions since they are well equipped in communication skills and health education.
